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Specification has been amended. 
Claims 1-10 have been amended. 

Applicant respectfully requests that a timely Notice of Allowance be issued in this case. 
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VERSION WiTH MARKINGS TO SHOW CHANGES MADE 

In the Specification: 

1),4 paragraphs (page 1, line 1 - page 2. line 2) have been amended as follows: 

Tho invent i on p e rta i ns to th e H ol d of m e dicin e , n a m el y to co l onoscopy and e nt e roscopy, but can a l so 
b o uGod for industria l e ndoscop e s. 

I s known th e devic e und e r FGR pat e nt No. 3320176, wh i ch i nc l ud e s a n e ndoscop i c tube, oncased i n 
an e v e rs i bl e el ast i c th i n - wa lle d tubo which funct i ons as a transport e r - invaginator (horoinaftor 
i nvag i nator) of tho first tub e . Th e i nvag i nator i n th e d e v i ce pat e nted i n FGR i s sot i n long l ay e rs 
para ll ol to th o transport e d tub e . To th e drawbacks of th i s dev i c e p e rta i ns th e i nconsoqu e nt i a l 
unroo l ing of invaginator' s layers wh i ch i s e xpla i ned by th e ir "st i ck i ng tog e th e r" du e to air pr e ssur e 
and i nov i tab le g e tting of ai r i nto s pac e s b e tw e en th e m. Unt i me l y o v o rting of any l ay e r e xc l ud e s from 
part i c i p a tion i n i ntubat i on proc e ss other l ayers l ocatod abov e th e e v e rt e d one. 

I s known a ls o th e int e stinal e ndoscope und e r th e USSR author' s certificat e No. 1522 4 66 w i th an 
invaginator set i n short l ay e r s and plac e d at th e right ang le w i th an e ndoscop i c tub e , wh i ch i s 
transported by it. Th i s endoscop e is s e t a s a bas i s to th e pr e s e nt i nv e nt i on and wi l l bo tak e n as a 
prototyp e . Endoscop e- prototyp e compris e : — source of light; — sourc e 5 of exc e ssive pr e ssur e ; - 
endoscop i c tubo 3 with oyop ie c e 1 , contro l b l oc 2 with commun i cat i on branch, stop 11 for spring 10; ■ 
i nvaginator of e ndoscopic tub e 3 which cons i sts of e vortod part 4 and un e v e rt e d part, e ncased i n part 
4 , at th a t, th e un e v e rt e d part of i nvag i nator t i ghtly adjo i ns to an e ndoscopic tub e and is plac e d i n 
short l ayers perpendiculariy to i t. From th e s i d e of unev e rted e nd 7 th e i nvag i nator i s support e d w i th 
spring 10, but th e plac e of trans i tion of unovortod part of tho i nvag i nator into e v e rt e d 4 i s limit e d by 
t i p 6. Bes i d e s, the e ndoscop e prototyp e has: e xt e rna l s e al 13 of tub e 3 on which th e e nd 12 of th e 

e v e rt e d part 4 of i nvaginator i s fix e d with ring 16; rings 8, 0 on tho unovortod e nd 7 of th e 

invagin a tor; — air duct 15 w i th cock 17 for f ee d i ng work i ng pr e ssur e i nto cav i ty 14 of e v e rted part 4 of 
th e i nvag i nator; ana l d i lator 19. Apart from light and i mag e transm i ss i on e l e m e nts, b i opsy chann e ls, 
chann el s for g a s or li qu i d supp l y, a n e ndoscopic tub e 3 of the prototyp e compris e s two p ai r s of 
clos el y wound springs conta i ning traction li n e s wh i ch pairw i s e conn e cts the d i sta l ring of a 
m e ch a n i sm for b e nd i ng th e distal e nd of a tube and ro lle rs for manua l extraction of tract i on li n es 
loc a t e d in block 2. 



Th e first drawb a ck of th e prototyp e is unr e l i ab l e funct i on i ng of i ts i nvag i nator - d i fficu l t ies i n 
i ntroducing e ndoscop i c tube 3 i nto sea l 13 ( see 42 - 53 li n e s of a.c. No.1522 4 66). Th e i nvag i nator i s 
to b e e v e rt e d und e r t i p 6, but during i nvag i nat i on tho d i sta l part of tub e 3 b e com e s bar e d. 
I t can b e du e both to lack of a gap b e tw ee n tub e 3 and un e v e rted part of th e invag i n a tor 
and to a fri a b le s tructur e of th e l att e r, wh i ch und e r tho action of a i r pr e ssure adheres to 
tub e 3. Tub e p lea ts form e d during b e nd i ng of th e d i sta l end also pr e v e nt fr ee mov e m e nt of 
th e i nvag i nator a l ong tub e 3. As a r e su l t th e spring i s — unab le to displ a c e th e inv a g i n a tor to 
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t i p 6. — I n a ddit i on, th e i nvaginator' s ond 7, connocted with two rings, e n s ur e s poor pr es sur i z a tion of 
cav i ty 1 4 . 

This is the continuation of application PCT/LV98/00006 based on the priority applications P-97-190 
from 03.10.97 (LV). P-98-188 from 23.09.98 (LV^ and inventor's certificate Na 1522466 from 
21.08.78 (SU). 

BACKGROUND OF THE IMVENTION 
2. Field of the Invention 

The Invention pertains to the field of medicine, namely to colonoscopy and enteroscopy, but can 
also be used for industrial endoscopes. 

2. Description of Background Art 

The common feature of the known patents and of the solution proposed in this application is the 
presence of the everted tube, which transportates endoscopic tube. The everted tube invaoinates 
endoscopic tube into the explored channel and therefore was named as invaainator by me. For 
colonoscopy and enteroscopy one or another combination of invaainator with endoscopic tube must 
ensure the constantly opened objective of endoscopic tube. This purpose is pursued bv the devic s 
under the patents US 4.321.915 and US 4,615.331. 

In these devices invaainator is placed on the endoscopic tube by long layers in parallel to tube. After 
pressure feeding into the everted part of invaainator the inner part of invaainator tightly clings to the 
endoscopic tube. As the result, the length of endoscopic tube entered into the explored channel, is twice 
longer as the length of the everted part of invaginator. 

Invaglnator according to the patent US 4.321.915 is mono-layered. Its doubled lag from endoscopic tube 
the authors suggest to remove bv the periodical change of pressure and vacuum and by extracting 
of endoscopic tube till its objective coincides with the place of evertion of invaginator. But invaginator is 
the thin-walled tube. As a result the endoscopic tube will be extracted together with invaginator. 
Besides, it seems to be complicated to make the exact coincidence of obiective with the place of 
evertion of invaginator. 

Invaginator according to the patent US 4.615.331 is multi-layered, in other words it is made in the shape 
of overiyina layers, whose length as one can see on the drawings, is 7 times larger than the diameter of 
endoscopic tube. Invagination of endoscopic tube with its help will be uneven, as the place of evertion of 
invaginator will be periodically moved away from the objective. The uneven introduction of endoscopic 
tube will complicate the examination. Another, more important defect of multi-layered invaginator - the 
inconseguent unreeling of its layers. The premature everting of lower layer will exclude or complicate 
eveting of the others. 

The named drawbacks exclude the possibility of clinical application of the known invaainators for 
the transportation of endoscopic tube. 
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The main drawback of widely applied manual colonoscopes - difficulties of their in troducing. 

2) , Paragraph selection (page 2, lines 4-14) has been amended as follows: 

The second drawback of known e ndo s copes is that bending of their distal end is possible only until a 
definite number of flexures of an endoscopic tube. Its end is bent by rotating of two rollers each 
connected to its pair of traction lines. Springs, which comprise traction lines, on the distal end continue 
channels in the wall of cardan-Joint rings. Ends of traction lines are soldered to the distal ring of the 
cartian mechanism for bending the distal end of the tube. Outware! extraction of traction lines from the 
spring decreases gaps between cardan rings and fomris a small radius of a flexure. Herewith, the distal 
cardan ring pulls the opposite traction line in distal direction, thus ensuring an increase of space between 
rings. Difference of lengths of big and small half-circumferences of the tube's bend is a product of «7i» 
and diameter of an endoscopic tube. Japanese authors point out that when 3-4 loops are formed, the 
distal end of an endoscope Is blocked, but biopsy forceps continue to function. This difference is 
explained by L. Aler formula ... 

3) . Paragraph (page 2, lines 22-28) has been amended as follows: 

The third drawback of the prototyp e of the known endoscopes are problems of its their maintenance. For 
recurrent use an endoscope a n endoscopic tube is washed, disinfected and sterilized. However, there are 
reported cases of infecting patients with AIDS and other infections after endoscopy. Pr e p a r a t i on of th e 
e ndoscop e- prototyp e for work a l so i nclud e s its ass e mbly. Th e number of d e tached parts of th i s 
endoscope a mounts to 10, but i ts ass e mbly tak e s about half an hour. Ergonomics of op e rat i ng e xist i ng 
e ndoscop e s al so imped e its m a st e ring. Thus, tho loft hand holds th e contro l b l oc, switch es its cock s , 
rotat e s hand le s, wh i ch b e nd and fix the distal e nd of th e tub e , but th e right hand i ntroduces th e tub e i nto 
th e i nt e st i n e . 

4) . 9 paragraphs (page 2, line 33 - page 4, line 28) have been amended as follows: 
SUMMARY OF THE INVENTION 

The invention mainly pertains to the field of medicine and is intended, particulariv for the early 
diagnostics of colon cancer 

The objectives of the invention have been:.- i ncr ea s e r e l ia b il ity of i nvag i nation of an e ndoscop i c tub e ; 
ensur e bond i ng of i ts d i sta l e nd i n fl e xuous ch a nn e ls; — mak e m a int e nanc e of an e ndoscope more 

conv e n ie nt; perform b i opsy i n fl e xuous chann e ls. I mp le m e ntat i on of thoso objoct i v e s wil l mako 

co l onoscopy ava i lab le to any phys i c i an and mako it easi e r for e xp e ri e nc e d e ndoscop i sts. 

- ensurino of reliability, evenness and easiness of 
introduction of flexible endoscopic tube into flexuous channel due to the folded structure of invaoinator 
and ensuring of invaoinator's evertion directly under th obiective: - ensuring of bending of the distal end 
of endoscopic tube in flexuous channel: - making maintenance of an endoscope mor convenient: - 
p rfomnino biopsy in flexuous channel. 
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Implementation of these objectives will make colonoscopy available to anv physician and mak e it easier 
for experienced endoscopists. 

These objectives have been achieved by the fact that in tho composition of an e ndoscope, 

which — contains: sourc e of l ight; seufce — of — pr e ssur e ; biopsy forc e ps; - a n — endoscop i c 

tubo w i th tho contro l b l oc and commun i cation branch, at that tho endoscop i c — tube cont ai ns 
i nt e rna ll y el ements for l ight and i mag e transm i ss i on, a channol gas/ li qu i d, a b i opsy chann el , two p a irs 
of spring s w i th tract i on l in e s, which pa i rw i so conn e ct th e m e chan i sm for b e nding th e d i stal end of th e 
endoscopic tube with manua l extractors of tract i on li n e s l ocat e d i n th e control block, but oxtornally a 
compr e ss e d spring plac e d on tub e s dista l end, th e i nvag i notor, the tip, a mob il e s e al, an ana l d il ator, 
add i t i on a l l y has been inc l ud e d: 

■ — a n e w cy li ndrica l i nvag i n a tor, e nsuring i nvagin a t i on of an ondoscop i c tub e ; 
■ — a dispos a bl e cartridge conn e ct i ng an invaginator w i th aux ili ary e l e m e nt s ; 
■ — an e ndoscop i c tub e e nsuring fixat i on of a cartridg e ; 

■ — a m e chan i sm for introduct i on of tub e , e nsuring concurr e ntly with a cartridg o ins e rt i on of a tub e ; 
■ — a syst e m of e xtr a ctors - infractors of traction l ines for b e nding th e tub e 's end; 
■ — a biopsy forc e ps' introduct i on and — oxtract i on system and traction l in e i nt e nsif i er of biopsy 
forc e ps; 

■ — a dosk and podal un i ts of a control bloc of a n e ndoscop i c tube. 

A compact ho l low cy l ind e r of th e i nvag i nator i s form e d of crumpl e d and tightly compressed in 
l ong i tud i nal and tr a nsv e rs e dir e ct i ons short l a y e rs of d i ff e r e nt forms of an ovors i b l o th i n wall e d tub e 
pl a c e d a t d i ffer e nt ang les with th e l ong i tudinal axis of an e ndoscopic tub e . Th e cy li nd e r h as r e curr e nt 
narrow i ngs of an ext e rnal and w i d e n i ngs of i ts i nt e rna l di a m e t e r, 

A di s posabl e st e ri l e cartridge for invag i nation cons i sts of a sh el f which h a s a project i on at its 
proxima l e nd, compris i ng: an i nvag i nator; a compr e ssed spring; it s fix a tor; a spring d i stancor i n wh i ch 
th e d i st al s eal of th e e ndoscop i c tub e i s locatod, which i s join e d to an un e v e rted e nd of th e 
invaginator; a condom of th e d i stal part of th e endoscop i c tub e fa s t e n e d at th e proxima l e nd to a 
spring stop, but at the d i stal e nd ■ to th e t i p with ele m e nts for h e rm e t i c jo i ning to tho ondoscop i c tub e , 
a t th a t on th e sh ell i s l ocated a proxima l seal of th e endoscop i c tub e w i th th e an al d il ator w i th th e 
chann e l i n its wall, but at th e distal e nd of th e sh e ll th e e v e rt e d — e nd of th e i nvag i nator is 
fast e n e d. I n add i t i on to ele m e nt s for a i r t i ght jo i ning to the ondoscop i c tub e th e t i p m a y h a v e 
a prot e ct i v e g l ass and a chann e l for g l ass washing. 

A nov e l e ndo s copic tub e is s upplem e nt e d w i th: — i nterna l transv e rs e p le ats of its e xt e rnal cov e r; — two 
a i r ducts, th e l arger ono has a l at e r al open i ng i nto th e cav i ty of th e prox i ma l s eal of th e d i sposabl e 
c a rtridg e for i nvag i n a t i on, but th e sm alle r — i nto th e cavity of dista l and prox i ma l condoms; — ar e as for 
ai r - t i ght fixat i on of condoms' e nd s ; — a prox i m al condom. 

Th e m e ch a n i sm for i ntroduction of th e e ndo s cop i c tub e cons i sts of th e cy li nd e r with two p is tons, 
wh i ch a r e i nt e rconn e ct e d w i th d i stancers and an el ast i c tub e . Th e cyl i nd e r is jo i n e d w i th th e cartridg e 
for i nvag i nat i on of th e e ndoscopic tub e . Th e cav i ty b e tw ee n p i stons a nd th e el a s t i c tub e is connect e d 
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to th e sourco of pr e ssure or atmosphor e (vacuum) through th e cock. Th e cav i ty b e tw ee n th e d i st al 
p i ston and th e prox i m al s eal of th e e ndoscopic tub e is oonnocted to the sourc e of v a cuum or 
atmosph e re (pr e ssur e ) through tho cock. Th e cock s c a n b e p l ac e d in th e p e dals but th e spring, 
wh i ch r e turns p is tons to th ei r hom e pos i tion can b e locat e d i n th e cavity botwoon th e proximal s e al of 
th e e ndoscopic tubo and th e d i stal p i ston. 

Th e s yst e m of e xtractlon -i ntraction of tract i on l i nos e nsuring man a g e ment ov e r th e e ndoscopic tub e 's 
dista l end, has a hydro manu a l driv e a nd cr e at e s a dditiona l power equa l to a f e w grams a t tho dista l end 
of traction l i ne s . Th e syst e m i ncludes sourc e s of prossuro and vacuum conn e ct e d to e l astic tubes 
contain i ng l iqu i d and spring s with tract i on li n e s. Tubes a r e fixed to springs w i th thr e ad, but springe ar e 
made with st e ps. At the dist al e nd springs ar e conn e ct e d w i th tr a ction l inos. I n tho control b l oc tract i on 
l i n e s a r e attached to manu al e xtr a ctors intractors of tract i on li n e s conn e cted to e l e ments ensuring 
synchronous f e ed i ng of v a cuum into th e cavity of a manual l y e xtract e d tract i on l in e and feeding of 
pr e ssur e i nto th e cavity of a n introducod tract i on lino. At th e d i sta l e nd of th e tub e and tract i on li n e a 
cyl i nd e r/piston un i t can b e plac e d or a s e gm e nt of sylphon e , th e dista l e nd of wh i ch is connoctod to a 
tract i on li ne. A manua l e xtractor Intractor of traction li no cou l d bo mad e in th e m a nner of a rod, but th e 
sources of pr e ssure and vacuum — of a piston a nd cyl i nd e r, position e d on th e rod. An e l e mont ensuring 
synchronous f e ed i ng of v a cuum i nto th e cavity of an e xtracted traction li ne and pr e ssur e i nto the cavity of 
an i ntroduced traction li n e cou l d be a g e ar mat e d with cogs of two rods. As e ach of two g ea r s is coupled 
on l y with its pair of tr a ction li n e s, th e bonding of th e tub e 's e nd is perfomned in two stages. Th e cross - 
p i ec e with a man a gement le vor, whos e c e ntral part has a mov a bl e conn e ction with th e body of th e desk 
node of control bloc, but e nds are attach e d to four rods, p i stons and cyl i nders, onsures simu l tan e ous 
b e nding of th e tub e ' s end in a ny dir e ction. 

A syst e m for i ntr a ct l on and e xtraction of biopsy forc e ps inc l ud e s sources of pr e ssur e and v a cuum, wh i ch 
ar e conn e cted through a cock to th e cavity of th e b i opsy chann e l, th e e ntranc e to which i s seal e d with a 
s e a l of b i opsy forc e ps, at th e distal end of which th e r e i s a p i ston of th e b i opsy ch a nn e l. I n addition th e 
biopsy forc e ps h a v e an int e nslfi e r of tract i on l i n e s and conta i n a fl e xibl e hemietic tube, which i s connect e d 
to s ourc e s of pr e ssur e and vacuum, but th e dista l end of th e tub e and tract i on li nes finish es with a cy l ind e r 
and a piston r e sp e ctiv el y. Th e unit piston/cy li nd e r i s poss i b l e to repl a c e with a s e gm e nt of sylphon e , th e 
dista l e nd of which i s conn e cted to traction l i n e s. 

Cocks, f e ed i ng pr e ssur e into th e i nvag i nator and mechan i sm of tube's introduct i on h a v e to b e pl a ced in 
th e p e dal node of th e contro l b l oc of th e e ndoscopic tub e , but th e oth e rs in th e desk nod e . 

the claimed endoscope comprises: 

■ an invaginator made of everting tube, anranaed bv pleats, formed in the shape of compact 
hollow cylinder: 

■ a disposable cartridge combining the invaginator with auxiliary elements: 

■ an endoscopic tube ensuring fixation of a cartridge: 

■ a mechanism for introduction of tube, ensuring together with a cartridge insertion of a tube: 

■ a system of xtraction-intraction of traction lines ensuring bending of the tube's distal end with 
hydro-manual or pneumo-manual or hydraulic or pneumatic drive: 
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■m a hydraulic or pneumatic intensifier of introduction and extraction of biopsy forceps and 
hydraulic or pneumatic intensifier of traction line of biopsy forceps. 

A compact hollow cylinder of the invaginator can be fomried of tightly compressed in l onoitudinal 
and transverse directions pleats of different forms of an eversible thin-vyalled tube placed at any 
angles vyith the longitudinal axis of an endoscopic tube. The cylinder has recurrent narrovtfinas of an 
external diameter and wideninos of its internal diameter. 

A disposable sterile cartridge for invagination consists of a shell which has a pr ojection at its 
proximal end, comprising: an invaoinator: a compressed spring: its fixator: a spring d istancer in 
which the distal seal of the endoscopic tube is located, which is joined to an uneverted end of the 
invaginator: a preservative of the distal part of the endoscopic tube joined at the proximal end to a 
spring stop, but at the distal end - to the tip with elements for hermetic joining to the endoscopic 
tube, while on the shell is located a proximal seal of the endoscopic tube with the anal dilator 
having the channel in its wall, but at the distal end of the shell the everte d end of the 
invaginator is fastened. In addition to elements for hermetical joining to the endoscopic 
tube, the tip may have a protective glass and a channel for glass washing. 

An endoscopic tube is supplemented with: - an internal transverse pleats of its external cover: - two 
air-ducts, the larger one has a lateral opening into the cavity of the proximal seal of the disposable 
cartridge for invagination, but the smaller - into the cavity of distal and proximal preservatives: - 
areas for hermetical fixation of preservatives' ends: - a proximal preservative. 

The mechanism for introduction of the endoscopic tube consists of the cylinder with two pistons, 
which are interconnected with distancers and an elastic tube. The cylinder is joined with the 
cartridge for invagination of the endoscopic tube. The cavity between pistons and the elastic tube is 
connected to the source of pressure or atmosphere (negative pressure) through the cock. The cavity 
between the distal piston and the proximal seal of the endoscopic tube through the cock is 
connected to the source of negative pressure or atmosphere (overpressure). The cocks can be 
placed in the pedals but the spring, which returns pistons to their home position can be located in 
the cavity between the proximal seal of endoscopic tube and the distal piston. 

The system of extraction-intraction of traction lines ensuring management over the endoscopic tube's 
distal end, has a hvdro-manual or pneumo-manual or hydraulic or pneumatic drive and creates 
exertion at the distal end of traction lines. The system includes sources of overpressure and negative 
pressure connected to tubes. At the distal end of the tube and traction line a cylinder can be placed 
whose Piston is connected to a traction line. The unit cvlinder/piston can be placed by svlphon. 

A manual extractors-intractors of traction lines could be made in the manner of a rod, but the sources of 
overpressure and negative pressure — in the manner of a piston and cylinder, positioned on the rod. An 
element ensuring synchronous feeding of negative pressure into the cavity of extracted traction line and 
overpressure into the cavity of introduced traction line could be a pinion mated with cogs of two rods. As 
each of two pinions is coupled only with its pair of traction lines, the bending of the tube's end is 
performed in two stages. The cross-piece with a management lever, whose central part: has a movat)le 
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connection with the body of the desk node of control block, but the ends are attached to four rods. 
Pistons and cylinders, ensures simultaneous bending of the tube's distal end in anv direction. 

A hydraulic or pneumatic intensifi r of introduction and extraction of biopsy forceps includ es sources of 
overpressure and negative pressure, which are connected through a cock to the cavity of the biopsy 
channel, the entrance to which is sealed with a seal of biopsy forceps, at the distal end of wh ich ther is 
a Piston of the biopsy channel. In addition the biopsy forceps have an intenslfier of traction lines and 
contain a flexible hemietic tube, vtfhich is connected to sources of overpressure and negative pressure. 
but the distal end of the tube and traction lines finishes with a cylinder and a piston respective ly. The unit 
piston/cvlinder is possible to replace with a segment of svlphon. the distal end of which is co nnected to 
traction lines. 

6). Paragraph (page 4, lines 30^) has been amended as follows: 
BRIEF DESCRIPTION OF THE DRAWINGS 

The graphic materials illustrate the essence of invention, where on the FIG. 1 is represented the 
endoscope with disposable cartridge for invagination, where: a - handle-shaped control bloc; b - distal part 
of endoscope endoscopic tube with mounted cartridge; c - longitudinal section of cartridge; d, e, f - 
enlarged fragments of FIG.Ic. On FIG. 2 is shown the system of extraction-intradion of traction lines with 
pn e umo - hydro manua l driv e bending the distal end of endoscopic tube , when the distal end is in direct 
position, where: a - position of system elements comprised in control bloc; b - enlarged fragment of FIG. 
2a; c - distal part of tube with "bared" system elements (vertical arrows show the top-lx)ttom of 
endoscopic tube); d - enlarged fragment of FIG. 2c. On FIG. 3 is represented the system of extraction- 
intraction of traction lines when the end of an e ndoscope endoscopic tut>e is bent downwards, where: a - 
position of elements contained in control bloc; b- enlarged fragment of FIG. 3a; c - distal part of 
endoscopic tube with "bared" elements (horizontal anrows show the direction of traction lines motion); d, e 
- enlarged fragments of FIG. 3c. On FIG. 4 are represented: a - control block and design of new 
endoscope; b - cross-piece with lever, tend i ng th e distal e nd of e ndoscop e i n any dir e ction rods, pistons 
and cylinders : c - construction of a mechanism for introduction of endoscopic tube into cartridge : d - 
e xtr a ction and i ntraction syst e m intenslfier of introduction and extraction of biopsy forceps. 

6/ Paragraph (page 5, lines 1-40) has been amended as follows: 
DESCRIPTION OF THE PREFFERED EMBODIMENT 

Sp e oifioat i on of F I G. 1 4 g i von at th e e nd of th e d es cription is practical l y si m ila r to graphic 
mat e ria l s of th e prototyp e . The list of numerical markings of FIG. 1-4 is given at the end of 
the specification. A new endoscope includes endoscopic tube 3 with control bloc 2 and 
communication branch. Air-duct 15 and cock 17 positioned on control bloc 2 or in pedal, 
connect source of working pressure with opening 21 into the cavity of seal 13. which 
communicates with cavity 14 of shell 22. The distal part of shell 22 is commensurable in 
relation to length and diameter to uneverted part of invaginator 23, but the proximal part - 
to the compressed spring 10. Everted end 12 of invaginator 23 is connected to shell 22 by 
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ring 16. Invaginator 23 has narrowings and widenings 24, as well as gap 25 with distal 
Gondom preservative 26. Ends of distal 26 and proximal 27 condoms preservatives and 
corresponding to them places of tube 3 have areas 28 for interconnection and hermetization. 
Seal 29 on end 7 of invaginator 23 separates cavity 14 from cavity 25, which communicates 
with the intestinal cavity. A distancer 30 prevents deformation of seal 29 by spring 10. Ends 
of compressed spring 10 are based on distancer 30 and stop 11 at the end 28 of condom 
preservative 26. Stop 11, in its turn, is positioned on the projection 31 of shell 22. The 
distal end of condom preservative 26 ends with tip 6 with channels 32 for washing of 
protective glass 33 and blowing-up of intestines, as well as an element for connection to 
endoscopic tube 3. On the border of narrow and broad parts of shell 22 there Is an area 
of intermediate diameter with indented elastic ring 34 for fixation of compressed spring 10. 
Channel 35 of anal dilator 19 is used for decompression of intestines during intubation. In 
the tube 3, besides the enumerated, there are elastic tubes 36, 37 comprising springs 38, 
39 and traction lines 40, 41. Tubes 36, 37 are connected to springs 38, 39 with thread 
42. Near mechanism 43 for bending the distal end of tube 3, ends of tubes 36, 37 are 
closed with plugs 44, which also connect springs 38, 39 with traction lines 40, 41. Proximal 
ends of tubes 36, 37 are connected with sources 45 of exc e ss pr e ssure and vacuum of 
overpressure and negative pressure . Proximal ends of traction lines 40, 41 are connected 
with their manual extractors-intractors 46, but the latter - with element 47 which ensures 
synchronous feeding of vacuum negative pressure into the cavity of traction line 40 which is 
being extracted and of pr e ssure overpressure into the cavity of traction line 41 which is 
being introduced. Endoscopic tube 3 has internal pleats 48 of external cover, air-duct 49 
with two openings 50 for vacuum fixation of condoms preservatives 26, 27 to tube 3 and 
also has removable sleeve gasket 51. Control bloc 2 has cock 52 of air-dud 49. Seal 13 
is hermetically connected to mechanism 53 for introduction of endoscopic tube 3. Mechanism 
53 for introduction of tube 3 is operated by pedal 54 but lever 55 realizes bending of 
tubes end. Cylinder 56, two pistons 57, distancers 58 and elastic tube 59 limit cavity 60, 
which is connected with source of pr e ssur e overpressure by means of cock in pedal 54. 
Cavity 61 comprises return spring 62 and is connected with vacuum negative pressure source 
by means of cock in pedal 54. Seal 64 and nut 65 are mounted on biopsy forceps 63, but 
piston 66 is positioned at their distal end. Seat for seal 64 and nut 65 is located at entry 
67 to biopsy channel, which is positioned with cock 68 on control bloc 2. Sylphon 69, 
which serves as source of pressur e and vacuum i n pneumat i c i nt e nsifi e r of overpressure and 
negative pressure in the intensifier of traction line of biopsy forceps 63, can be combined 
with its handle. 

7). Paragraph (page 6, lines 1-4) has beeh amended as Mlows: 

Marks made on condom preservative 27 and tube 3 serves for their correct positioning. Then mechanism 
53 is mounted on tube 3 and cartridge for invagination is fixed. Pressing of cock 52 will ensure vacuum 
fixation of condoms preservatives 26, 27 to tube 3. After introduction of seal 13 into cylinder 56 
endoscope preparation for work is completed. 
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8) . Paragraph (page 6, lines 16-31) has been amended as follows: 

Bending of mechanism 43 is accomp lis h e d realized by means of oxcoss i v e pressur e and v a cuum 
overpressure and negative pressure sources 45, manual extractors-intractors 46 of traction lines 40, 41 
and by means of elements 47 which ensure feeding of vacuum negative pressure in the cavity of tube 36 
which comprises extracted traction line 40, and feeding of e xc e ss i v e pr e ssur e overpressure in the cavity 
of tube 37 containing introduced traction line 41 . Due to v a cuum negative pressure elastic tube 36 and 
spring 38 are shortened. Considering, that their distal end is connected with traction line 40, this 
shortening relieves its manual extraction. Due to pressure in tube 37 the latter and spring 39 elongates 
towards executive mechanism 43 thus relieving manual infraction of traction line 41. Thread 42 twisted on 
tubes 36, 37, connects them with springs 38, 39. Thus, vacuum and pr e ssur e negative pr essure and 
overpressure which shorten and elongate tubes 36. 37 and springs 38, 39 ensure application of powers to 
distal ends of traction lines 40 and 41 ; manual extraction and infraction of traction lines 40, 41 creates 
synchronous efforts on their proximal ends. Mechanism 43 of tube 3 is bent downwards by the above- 
mentioned method. During bending of mechanism 43 upwards all above enumerated elements are moved 
in opposite directions, but bending of mechanism 43 to the left and to the right is implemented by the 
second pair of traction lines which work similariy. In intennediate positions mechanism 43 is bent by 
interchangeable application of both pairs of traction lines. Element 47 made in the shape of a cross-piece 
with lever 55 ensures simultaneous t>ending of mechanism 43 in any direction. 

9) . 3 paragraphs (page 6, line 37 - page 8, line 41) have been amended as follows: 

The most pract i cal practically important version of the invention is a colonoscope with endoscopic tube 3 
without biopsy channel. A disposable cartridge ensures an available to all and atraumatic transportation 
of lube 3 in the colon, condoms preservatives 26, 27 protect the patient from infections seated in 
endoscopic tube 3, but tube 3 - from getting contagious during endoscopy. Ergonomy of handling such 
colonoscope also makes it available to any physician: during endoscopy a physician in sedentary 
position, watches the screen, presses pedal cock 17 with one foot, pedal 54 with another, 
the right hand controls lever 55, but in case of necessity washes the protective glass 33 by 
pressing on the cock with the left hand. Such colonoscope is necessary firstly for family 
doctors, gastroenterologists and surgeons for regular screening of colon cancer. Having 
selected "suspicious" patients out-patient physicians will direct them to an in-patient clinic for 
conducting biopsy and other thorough examination. 

For realization of biopsy a cartridge with tip 6, without glass 33 is used. Having exhausted the 
possibility of manual insertion of forceps 63, it is necessary by means of seal 64 and nut 65 to 
hermetize entry 67 into the biopsy channel and connect it by means of cock 68 to the source of 
pressure. Further insertion of forceps 63 is performed by their manual Intraction and due to pressure 
of liquid or gas on piston 66, but extraction - by switching cock 68 in the position <{vacuum» and 
manual extraction of forceps 63. Due to location of source 69 of pr e ssur e and vacuum of 
overpressure and negative pressure of traction line intensifier in the handle of fore ps, taking of 
bioptate is made as previously - approach of rings ensures movement of the traction line inwards, but 
detachment - extraction of the traction line. 
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Specifications of graphic materials' marks on FIG. 1-4 and on fig. of th e prototyp e: 
A — e y e p ie c e (fig. of th e prototype only) 

2 - control bloc with communication branch; 

3 - endoscopic tube; 

4 — e v e rt e d part of invaginator (fig. of tho prototyp e only) 

5 ■ sourc e of working pr e ssur e i n cavity 14 (fig. of th e prototype on l y) 

6 - tip of endoscopic tube 3; 

7 - uneverted end of invaginator 23; 

^r-© — rings at th e e nd 7 of i nvag i nator (fig. of th e prototyp e on l y) 

10 - compressed spring; 

11 - stop for spring 10; 

12 - everted end of invaginator 23; 

13 - proximal seal of tube 3; 

14 - cavity of everted part 4 of invaginator 23; 

15 - air-duct for feeding working pressure into cavity 14; 

16 - ring, fixing end 12 of invaginator 23; 
17- cock of air-duct 15; 

4^ — manom e t e r (fig. of th e prototyp e only) 
19 - anal dilator; 

20 — rectum (fig. of th e prototyp e on l y) 

21 - air-duct 15 opening on tube 3; 

22 - shell of cartridge for invagination; 

23 - invaginator formed in a compact fiexible cylinder; 

24 - narrowings and widenings of cylinder of invaginator 23; 

25 - gap (cavity) between cylinder of invaginator 23 and condom preservative 26; 

26 - distal condom preservative of tube 3; 

27 - proximal condom preservative of tube 3; 

28 - areas on tube 3 and at the ends of condoms preservatives 26, 27 for their hermetic connection; 

29 - distal seal between tube 3 and end 7 of invaginator 23; 

30 - distancer between spring 10 and invaginator 23 comprising seal 29; 

31 - projection on shell 22 for stop 1 1 ; 

32 - channel in tip 6; 

33 - protective glass of tip 6; 

34 - elastic ring, fixing spring 10 in compressed state; 

35 - channel in anal dilator 19; 

36 - lower elastic tube of extractor-intractor of traction lines; 

37 - upper elastic tube of extractor-intractor of traction lines; 

38 - lower spring of extractor-intractor of traction lines; 

39 - upper spring of extractor-intractor of traction lines; 

40 - lower traction line of extractor-intractor of traction lines; 

41 - upper traction line of extractor-intractor of traction lines; 
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42 - thread fixing elastic tubes 36, 37 to springs 38, 39; 

43 - nnechanism for bending of distal end of tube 3; 

44 - plug closing tubes 36, 37 and connecting springs 38, 39 with traction lines 40, 41 ; 

45 - sources of pr e ssur e and vacuunn overpressure and negative pressure : 

46 - manual extractors-intractors of traction lines 40, 41; 

47 - element for extraction-intraction of one or two pairs of traction lines; 

48 - pleats of extemal cover of tube 3; 

49 - air-duct into cavity of condoms preservatives 26, 27; 

50 - distal and proximal openings of air-duct 49 on tube 3; 

51 - sleeve gasket; 

52 - air-duct 49 cock on control bloc 2; 

53 -mechanism for insertion of endoscopic tube 3; 

54 - pedal for switching on mechanism 53; 

55 - lever of element 47, made in a shape of cross-piece; 

56 - cylinder of mechanism 53; 
57- pistons of cylinder 56; 

58 - distancers between pistons 57; 

59 - elastic tube, attached to pistons 57; 

60 - hermetic cavity, enclosed by elastic tube 59 and pistons 57; 

61 - hermetic cavity, enclosed by seal 13 and distal piston 57; 

62 - spring returning pistons 57 to home position; 

63 - biopsy forceps; 

64 - seal of entry 67 into biopsy channel; 

65 - nut, fixing seal 64; 

66 - piston of biopsy forceps; 

67 - entry into biopsy channel; 

68 - cock feeding the pr e ssur e or vacuum overpressure or neoative pressure into biopsy channel; 

69 - source of pr e ssur e and vacuum overpressure and negative pressure connected with cavity of biopsy 
forceps 63. 

In the Claims: 

Claims 1-10 have been amended as follows: 

I claim: 

1. An endoscope with a disposable cartridge for the invagination of an endoscopic tube comprising an 
invaginator 23 of a thin-walled eversible tube, gathered on the distal part of an endoscopic tube 3 by 
pleats. 

2. The endoscope according to claim 1, wherein the invaginator is made in the fomi of a compact 
hollow cylinder placed with a gap 25 to the endoscopic tube 3. such that the cylinder keeps the gap 
25 under the action of working pressure. 
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3. The endoscope according to claim 2, wherein the invaginator 23 is placed with a gap 14 in a shell 
22, whose distal end is joined with an everted end 12 of the invaginator 23. but the proxinnal end 
has a projection 31 . 

4. The endoscope accorcfing to claim 3 further comprising a distal preservative 26, whose proximal and 
distal areas 28 are hermetically connected to areas 28 of the distal part of endoscopic tube 3, while 
a proximal area 28 of said preservative 26 has a stop 11, interacting with a spring 10 and the 
projection 31 of the shell 22, and the distal area 28 of the preservative 26 is fixed on the distal end 
of the endoscopic tube 3 with the help of a tip 6. 

5. The endoscope according to claim 4 further comprising a distancer 30, interacting with the distal end 
of the spring 10 and the proximal end of the cylinder of invaginator 23, while between the distancer 
30 and the shell 22 is placed a sealing elastic ring 34, fixing compressed spring 10. 

6. The endoscope according to claim 1 further comprising a mechanism 53 for insertion of endoscopic 
tube 3, made in the shape of a cylinder 56 with a proximal and distal pistons 57 interconnected by 
distancers 58 and elastic tube 59, while in a cavity 61 the opposing spring 62 is placed. 

7. The endoscope acconding to claim 1 further comprising transfonners of pressure in mechanical 
movement, made, for example, in the fonm of units "cylinder/piston", whose pistons are connected 
with traction lines 40, 41 , bending the distal end of endoscopic tube 3, 

8. The endoscope according to claim 1 further comprising the body of a biopsy forceps 63 made in the 
shape of a flexible tube with a piston 66 placed on its distal end conrespondingly to the inner 
diameter of biopsy channel of endoscopic tube 3, while inside the body is placed the transfpmner of 
pressure in mechanical movement, made, for example, in the fomi of unit "cylinder/piston", wherein 
piston is connected with traction line of forceps 63. 



